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Abstract 
Until now on based of Kendall and his colleagues assumptions believed was a weakness in muscles of lumbar – pelvic belt or 
imbalance in the muscles of this area may be pelvic turn or deviations arc back to be followed( Kendall.2005). But recent 
researches have doubt about the true of this subject Bickham, 2000& Youdas, 2006). So the purpose of this study was to 
Comparison of the couple force of pelvic-lumbar girdle in hyperlordosis &healthy male. 81 people were participated in this 
study. 32 subjects (21±1/72years) had hyperlordosis in lumbar area and 49 subjects (21/41±1/67years) were healthy. 
Dynamometers push& pull (power of back extensors, hip flexors& extensors and abdominal muscles) and a flexible ruler (arch 
lumbar) was used. Significant difference between ratio powers of couple force of pelvic-lumbar girdle in hyperlordosis group 
with healthy group have observed (P<0/05). Findings of this study suggest that probably we can recognize abnormality in lumbar 
area with comparison of power ratio's of couple force pelvic lumbar girdle. 
© 2011 Published by Elsevier Ltd. 
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1- Introduction   
Lumbar lordosis is one of the most sensitive parts of the vertebral column whose abnormality may disturb the body 
balance in a standing position (Kendall et al, 2005). The curvature of the vertebras is basically influenced by the 
position of the pelvis and the position of the pelvis is by itself determined by length of the muscles and the anterior 
and posterior ligaments. Moreover, the contraction of the muscles causes the movements of the pelvis on the sagital 
surface and will ultimately change the lumbar curvature by its movements (Kendall et al, 1993).There are two 
couples of forces in the lumbopelvic zone which consists of four groups of muscles, that is, the abdominal muscles 
in the front and the hip extensor muscle in the posterior side form one of the couple forces whose simultaneous 
contraction causes the posterior rotation of the pelvis and subsequently the reduction of the angle of lumbar lordosis. 
The second couple force is caused by the combination of hip joint flexor muscle in the anterior side and the back 
extensors. Their simultaneous contraction causes the anterior rotation of the pelvis and therefore increases the angle 
of the lumbar lordosis (Kendall et al, 2005). Kendall ET all for the first time proposed this hypothesis that 
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deficiency in any of the lumbopelvic muscles might disturb the balance of the muscles and end in pelvic rotation or 
lumbar lordosis deficiencies (Norris, 2000). This hypothesis was confirmed by )Cailliet, 1995); (Kisner et al, 2002) 
and (Jull et al, 1987). (Walker et al, 1987) questioned the hypothesis by investigating the relationship between 
lumbar lordosis, pelvic rotation and the power of abdominal muscles in a natural standing posture and conducted 
regular measurements on 31 students of physiotherapy( 8 males and 23 females) in an age range between 20 to 32.  
Using flexible ruler, inclinometer and the D.S.L.L test, he measured the amount of lumbar lordosis, pelvic rotation 
and the power of the abdominal muscles but he did not observe any significant relationship between these variables 
(walker et al, 1987). A same conclusion can be found in other researchers conducted by (Heino et al, 1990); 
(Bickham et al, 2000) and (Kim et al, 2006). Most of these studies have only dealt with the relationship between the 
power of one of the four lumbopelvic muscles, namely the abdominal muscles and the amount of lumbar lordosis. 
The only researcher who has dealt with the power of lumbopelvic girdle muscles and lumbar lordosis was (Seidi et 
al, 2008). 107 non-athlete males with an average age of 21.85 ±1.75, weight 70.88 ±10.50 kg and height 
177.12±6.16 cm participated in his research. Using digital dynamometer and D.S.L.L test, he measured the power of 
the muscles, and the amount of lumbar lordosis was measured with flexible rulers.  Seidi’s findings demonstrate no 
significant relationship between the back extensors, hip extensors and flexors and lumbar lordosis.  Based on the 
contradictory findings of  the previous studies  as well as the shortcomings of those studies ,  use of different data 
collection  and measurement instruments, number of subjects, dealing with only one or at most some groups of 
muscles  and above all not considering the  balance of power  between  two couple forces in the lumbopelvic girdle 
and  lack  of  comparison  with  a  control   group,  this   research  aims  to  investigate  the  relationship  between   the  
maximum  of the isometric power of  the four lumbopelvic muscles and the amount of lumbar lordosis in the form 
of   a  comparison  drawn  between   two  couple  force  in  healthy   subjects  as  control  group  and  the  hyperlordosis  
subjects ( with low back pain)  and to find an answer to the question  if the ratio of power between  two couple 
forces in the two healthy group and hyperlordosis group are different or not. 
2- Methods 
In this research, 104 non-athlete male students in Physical training course who did not have any record of vertebral 
surgery operation, severe or chronic lumbar pain, muscular or skeletal diseases were randomly chosen for the 
statistical society mentioned above. After measuring their lumbar curvature, 81 persons among which 32 persons 
were suffering from hyperlordosis and 49 with natural curvature participated in this research.  
In order to measure the amount of the lordosis, a 30 cm flexible ruler was used in the Youdas method (seidi et al, 
2008; Youdas et al, 2006; Nourbakhsh et al, 2003; and Rajabi, 2009). In order to measure the power of hip joint 
flexors Kendall test (Kendal et al, 2005), in order to measure the power of the hip extensors Daniel’s muscular test 
(Heino et al,1990; Hislop et al,2007), in order to measure the power of lumbar extensors, Laning’s method (Lanning 
et  al,  2006),  and  in  order  to  measure  the  power  of  abdominal  muscles,  using  a  dynamometer,  Hislop’s  method  
(Hislop, 2007; Nicolas, 1978) was used with this difference that all of the mentioned methods  had been done 
manually, while in this research, for the purpose of quantifying the amount of power, a push & pull analog 
dynamometer has been used instead of the researcher’s hands. 
Having measured the muscular power, the researcher set to measure the power of the anterior rotator’s from all of 
the flexor muscles and the power of the posterior rotators among the extensor muscles in the thigh and abdominal 
muscles have been measured. Ultimately, the ratio of the power of couple forces of lumbopelvic muscles has been 
calculated by dividing the anterior rotators on posterior rotators in every subject, and in order to compare the ratio of 
the power of couple forces in lumbopelvic girdle muscles, we have used independent t through the use of SPSS 18 
software on a significant level of %95 and Į0.05. 
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3- Results  
Table 1: descriptive information of general qualities of the subjects. 
Healthy subjects  (N=49) Hyperlordosis subjects (N=32) 
Age 21.41±1.67 21±1.72 
Height 176.34±5.97 174.61±5.70 
Weight 76.95±5.81 73.79±6.55 
BMI 24.78±1.55 24.22±2.05 
Angel of Lordosis 37.12±3.88 47.56±1.22 
Table 2: the mean of variables of power and the ratio of power couple force muscles in healthy and hyperlordosis. 
subjects 
variables 
Healthy subjects Hyperlordosis subjects 
The power of abdominal muscles 21.03±4.29 15.36±3.55 
The power of lumbar extensors 34.29±4.48 40.13±3.55 
The power of right hip extensors 19.59±4.55 16.72±4.81 
The power of left hip extensor 18.26±4.58 15.81±4.55 
The power of right hip flexor 25.04±5.17 22.76±4.74 
The power of left hip flexor 23.06±3.67 23.50±4.87 
Couple forces of posterior rotators 58.89±13.39 47.90±12.79 
Couple forces of anterior rotators 82.39±12.77 86.39±13.08 
Ratio's couple force (anterior / posterior)  1.42±0.12 1.87±0.24 
Table 3: the comparison between ratios of power couple, forces muscles of pelvic lumbopelvic girdle in healthy and hyperlordosis. 
F mean sd
Std. error 
difference t
df sig 
The ratio of power of couple forces in healthy subjects 49 1.42 0.13 0.02 
9.53 42.03 0.001 The ratio of power of couple forces in hyperlordosis 
subjects 
32 1.87 0.24 0.02 
4- Discussion and conclusion  
The aim of this study was to compare the power of the muscles of lumbopelvic couple forces in healthy and 
hyperlordosis subjects.  The results demonstrated that there is significant difference between the ratio of the power 
of the couple forces of the lumbopelvic muscles of the healthy subjects and those of the hyperlordosis subjects (t= 
9.55, p= 0.001). The researchers conducted in this field have studied a group of muscles and its relationship to the 
lumbar lordosis or with the effect of exercises on the lumbar lordosis. Kendall believes that in lumbopelvic area 
there are four groups of muscles in balance which keep the pelvis in its proper place. Weakness in any muscles in 
the lumbopelvic girdle may, therefore, lead to the rotation of the pelvis or lumbar lordosis problems. As they disturb 
the balance of the muscles (Kendal et al, 2005; Norris, 2000). Other researchers, namely (Cailliet, 1995); ( Kisner et 
al, 2002); (Jull et al, 1987) and Magee (2002) have also confirmed it. Among other researches which investigated 
the effect of a movement schedule on the amount of lordosis we may refer to (Daneshmandi, 2006) who showed that 
with conducting an exercise plan, a significant reduction in the lordosis of the subject achieved. However, other 
researchers like (Walker et al, 1987) and (Kim et al, 2006) have also stated that no significant relationship between 
the power of the four groups of the muscles and the amount of lordosis can be observed.  The main reason why this 
study is different from other studies  is the fact that, as mentioned above, in the previous studies the relationship 
between one group of the four groups of the muscles and the amount of lumbar lordosis has been discussed and none 
of other studies have dealt with all the four groups and they have all ignored the main factor of balance of power 
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among these four groups of muscles which is an important theory as well as  the major reason for disturbing natural 
form of the body  and each of the previous researchers have studied it separately without taking the balance of the 
muscles into consideration. 
The current study also differs from that of (Seidi et al, 2009) in which all four groups of muscles in a person have 
been measured for two reasons. First, the type of tests for measuring the power of the muscles; in one of the tests 
(Seidi et al, 2009) employed to measure the power of the abdominal muscles, he has used a method (D.S.L.L test) 
whose results are shown in degree and is different in measuring quantities from other tests both in that research and 
in this research because it is presented in a qualitative form. The second difference is that although Seidi’s research 
has studied four groups of muscles, the balance of the muscles is not discussed and the relationship between each 
muscle group with lumbar lordosis is dealt with individually. 
Considering this important issue( the balance of the muscles), this research has investigated the ratio of two couple 
forces of anterior and posterior rotator forces in healthy and hyper lordosis subjects, and has demonstrated  that the 
balance of the muscles which is significantly different in healthy and hyperlordosis subjects is most probably the 
reason for  hyperlordosis problems.  
Based on the  results,  we can  conclude  that  by  studying the  ratio  of  the  power  of  the  muscles  in  the  lumbopelvic  
girdle, we can diagnose the problems in that area. Regarding the fact that lack of balance in muscle power in this 
area may cause pelvic rotation and malformation, it is recommended that in corrective exercises for hyperlordosis 
subjects, the balance of muscles be taken into consideration. 
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